The main goal of this research is develop a sensitive analysis (SA) among some fuzzy operators, to ask the question: which is the most robustness fuzzy operators? The fuzzy operators consider in this study are: Zadeh operators, Probabilistic operators and finally the compensatory fuzzy logic operators: Geometric mean and Arithmetic mean. The Sobol model and the Monte Carlo simulations was been used to develop the SA. According with the main result of the study the compensatory fuzzy logic operators are the most robust.
Introduction
Nowadays the fuzzy operators are widely used in the decision making field (Merigó and Gil-Lafuente, 2011, Wei and Zhao, 2012, Zandi and Tavana, 2012, Cebeci, 2009, Yüksel and Dağdeviren, 2010 ) because some of their essential properties including facilities to model the "vagueness" proper to the natural language and the uncertainty. Based on this stronghold the business analyst can builds a semantic model and then they can use the inference capability of the logical platform to facilitate assessment of any situation, decision making or knowledge discovery. However in the current literature are several fuzzy operators to do it. The most common operators are: Zadeh (Zadeh, 1973, Dubois and Prade, 1985) , Probabilistic / Algebraic (Dubois and Prade, 1985) , Geometric Mean based Compensatory Logic (Espin Andrade et al., 2003) and finally Arithmetic Mean based Compensatory Logic (Bouchet et al., 2010) , based on it the primary question is: which is the most robustness operators according with the problem to resolve? The SA study how uncertainty in the output of a model (numerical or otherwise) can be apportioned to different sources of uncertainty in the model input (Saltelli et al., 2004) . A related practice is uncertainty analysis, which focuses rather on quantifying uncertainty in model output. Ideally, uncertainty and sensitivity analyses should be run in tandem, with uncertainty analysis preceding in current practice (Saltelli et al., 2008) . The main goal of this research is make a SA among the basic expression used in the fuzzy logic field versus the fuzzy operators mentioned above, to do it the paper was organized as follows: Section 2 provides a description of the fuzzy operators. In Section 3, we present important outlines about SA methods. Section 4 we describe the methodology used to develop the SA. The results are discussed in Section 5. Finally, conclusions and future work are mentioned in Section 6.
Fuzzy Operators
The operators for the logic connective: conjunction ("and") and disjunction ("or") can be group by operators models. The operator models that we use in this research and their mathematics expressions are showing below.
Max-Min(Dubois and Prade, 1985)
 Conjunction C(X1,X2,…Xn)=Min(X1,X2,…Xn 
Arithmetic Mean based Compensatory Logic
(AMBCL) (Bouchet et al., 2010)
Implication
Note: The implication is calculated based on the disjunction and conjunction operators used in the problem.
Negation
X - 1 = F(x) … (2.11)
Major Headings Sensitive analysis methods
Many SA methods are based on an analysis of the variance of the model output (Saltelli et al., 2008) ; the theoretical basis of several of these methods is variance decomposition. Such techniques include Fourier Amplitude Sensitivity Test (FAST), High Dimensional Model Representation (HDMR), random balance designs, and traditional ANOVA methods (Glen and Isaacs, 2012) . In variance decomposition, the model output variance is represented as a sum of (2J-1) partial variances. Here, J is the number of random samples needed per model iteration. While J is often called "the number of inputs", this is not necessarily the same as the number of modeling input variables, because some models (typically ones with either spatial or temporal variation) may draw multiple samples for the same modeling variable on each iteration (Glen and Isaacs, 2012) . According with (Yang, 2011 ) the Sobol's method has been shown to be robust and it is superior to traditional sensitivity methods (such as local methods that examine parameters one at a time) when considering cases where the assumption of linearity is invalid (Saltelli et al., 2004 ). Sobol's method is a global SA technique which determines the contribution of each input (or group of inputs) to the variance of the output. The usual Sobol sensitivity indices include the main and total effects for each input, but the method can also provide specific interaction terms, if desired. The method is notable because it works well without simplifying approximations, even for models with very large numbers of random variables. The Sobol sensitivity indices are ratios of partial variances to total variance, and for independent variables satisfy the follow relationship (Saltelli et al., 
Sobol' also proposed a comparable definition of Si which is based on the correlation between the model Y and the conditional expectation )
The first-order index Si represents the main effect contribution of each input factor to the variance of the output. The total effect index St accounts for the total contribution to the output variation due to factor Xi, its first-order effect plus all higher-order effects due to interactions. The total effect measure provides the educated answer to the question: Which factor can be fixed anywhere over its range of variability without affecting the output? The condition Sti = 0 is necessary and sufficient for Xi 
Methodology
The methodology taken to develop the fuzzy operator's SA was as the follow:  We defined a group of basics expression used in the fuzzy environment, see 
Result analysis
The operator should show changes when data oscillates in order to be able to analyze the robustness, but at the same time, it is necessary that this oscillations are not too big. After analyzing all data in the table 2 using the expression defined in step four of our methodology, we can assure that Compensatory Fuzzy Logic group holds the most robust operators and the most robust of them all is GMBCL.
Conclusions and future works
The Sobol model and the Monte Carlo simulations are a powerful tool to analyze the robustness of the fuzzy operators. In the current research the most robust operators belong in the Compensatory Fuzzy Logic group. As future studies we propose to extend the analysis to other operators as well as to other expressions.
